ACTH-like bioactivity and immunoactivity in fetal lamb pituitaries at 0.65 and 0.95 gestation.
We wished to determine if the concentration of bioactive ACTH-like activity increased during development and if there was heterogeneity in ovine fetal anterior pituitary ACTH activity as measured by bioassay and radioimmunoassay (RIA). We obtained anterior pituitaries from eight sheep fetuses (four at 0.65 and four at 0.95 gestation; term 145 +/- 5 days) and extracted and homogenized them in ice-cold 5N acetic acid, 0.3% phenylmethanesulfonyl fluoride (PMSF) and 0.2% BSA. Fractionation of each pituitary extract was performed by size-exclusion chromatography using Sepadex G-50. The ACTH-like immunoactivity (ALI) profile for each pituitary showed two well-defined peaks. One eluted with human ACTH1-39 and the other eluted with the high molecular weight fraction in the void volume. Four fractions from the first peak representing the high molecular weight forms of ACTH activity and four fractions from the second peak representing the low molecular weight forms of ACTH activity were pooled separately. These two pools were subjected to reverse-phase chromatography (RPC) on a C-8 column using a linear gradient of 70% acetonitrile in 0.8% trifluoroacetic acid over a 60 min period. Based upon the RIA, the high molecular weight forms of ACTH from the G-50 column were resolved into three main fractions, one eluting similar to the standard ACTH1-39 and the remaining two eluting after that. The low molecular weight forms of ACTH from the G-50 column were resolved into three peaks, before, with, and after the standard. We used collagenase-dispersed rat adrenal cells to test the ACTH-like bioactivity (ALB) of the crude extracts and of the different fractions obtained from the RPC of the high and low molecular weight material. The concentration of ACTH-like bioactivity in the crude extracts was similar at the two stages of gestation. However, there was a trend for the low molecular weight peak to have more peptide eluting with human ACTH1-39 and higher ratios of ALB/ALI than did the high molecular weight peak. These results suggest that multiple ACTH molecular forms with different ALB/ALI ratios are present in the ovine fetal pituitary and that there is no selective increase in ACTH1-39 concentration in the fetal pituitary in late gestation.